The modern way of life is the cause of the increasing occurrence of improper body posture in children and adolescents. In athletes, improper body posture can lead to numerous chronic health problems and injuries that affect their performance in sports. The handball game is characterized by dynamism and mobility, with constant and rapid changes of body positions and technique elements. Due to certain characteristics of handball as a sport (parts of the technique that are asymmetric due to playing with one hand) there is a reasonable doubt that handball players are exposed to factors that can cause a development of postural deformities. The aim of the study is to investigate whether scoliotic posture is a frequent occurrence in adolescents who train handball, and whether there is a correlation between the relevant indicators of improper body posture and the dominant hand with scoliotic body posture in handball players. The study was conducted on a sample of 98 adolescents aged 13-18 who had been involved in the training process for over three years and were tested with clinical Adams forward bend test. A posterior examination was used to determine the types of body posture. The sample of variables for the assessment of body posture contained numerical values of eight reference points in the posterior examination. To determine the differences between groups in variables of the questionnaire, and in determining the difference between the respondents in the variables obtained from the questionnaire, the Chi-square test was used, and a contingency table with frequencies and percentages was determined. A significant difference was found between right-sided and normal body posture, where right-sided posture subjects spent significantly more years training a handball compared to those with normal body posture, which suggests that this sport can be associated with the occurrence of a scoliotic posture.
INTRODUCTION
The problem of today is hypokinesia (a state of reduced motion) that leads to uneven development of individual muscle groups. Neglected paramorphisms, especially during the developmental period, may lead to dysmorphisms that require long-term and painful treatment. Incorrect body postures resulting from the weakened structure of postural muscles that have been identified during growth and development, and especially those detected at an early age, can be corrected by additional physical exercise programs. Early, i.e. timely diagnosis is the most important element of successful treatment (Paušić, 2007) . Although, generally speaking, it is clear that physical activity has multiple positive effects on certain organ systems and human organisms as a whole, however, doctors of sports medicine point to an increased incidence of improper posture and deformities in those who are actively involved in sports activities (Kosinac, 2002) . Professional sport has its negativities, and most of these negativities can be reflected on the health of athletes.
Handball is a sport of complex polystructural movements in which there are a whole range of different moves (a step, a cross step ...), jumps (smash, block, shot ...), throws and falls (dive, rolling ...) static planks in positions, hits (Jankovic, Marelić and Jankovic, 2003) . The technical elements of handball, which are asymmetrical due to one-handed performance, point to the likelihood that handball players are exposed to factors that may cause postural deformities. The asymmetric load in combination with a large number of jumps and landings on hard surfaces can have a very negative impact on the locomotor apparatus. Rapid growth in the adolescent growth momentum and the inability of the musculoskeletal system to overcome these sudden changes leads to irregular body postures (scoliosis, kyphosis, lordosis). Since irregular body postures can take on different forms, these forms are defined by various authors through the types of body postures (Aagaard and Jørgensen, 1996) . The literature does not offer a large number of papers that investigate the scoliotic posture and its connection with sport, especially handball. The results of this research aim to show the special features of the handball and its connection with the scoliotic posture. The aim of the study is to investigate whether scoliosis is a frequent occurrence in adolescents who train handball, and whether there is a correlation between the relevant indicators of improper posture and the dominant hand with scoliotic body posture in handball players.
METHODS
The research was carried out on a sample of 98 male adolescents who practice handball in the handball club "MI Izvidjac" Ljubuski. All athletes aged 13-18, who had been involved in the training process for over three years, were tested with the clinical Adams forward bend test (Theologis, Fairbank, Turner-Smith, and Pantayopoulos, 1997) . After a forward bend test, an estimate using a plummet was performed to estimate spine deviations in the frontal plane and anthropological measurements by which the data on the bilateral difference was obtained. A posterior examination was used to determine the types of body postures. The sample of variables for the assessment of body posture contains numerical values of eight reference points in the posterior examination (Pausic, 2007) . Determination of body posture types was made using a plummet with the photographs of each respondent in order to obtain the most objective result. (17) Processing of data that was collected by the said experimental procedure was done for each class separately (by age), and all data was processed with Statistica 7 statistical set (StatSoft, USA), and SPSS 16 (USA). K-means method of cluster (taxonomic) analysis (Hartigan, 1978) was used to determine the types of body postures, which is used to determine the number of groups of maximally different subjects, and by means of which using the analysis of the variance the differences between the groups in each indicator can be determined. This method allows defining a number of groups independently.The following parameters are used in this method: descriptive parameters: arithmetic mean (AS) and standard deviation (SD), variance analysis indicators (F -value, p -level of significance), number of respondents in each group, membership of the respondents to a particular group.
To determine the differences between groups in variables of the questionnaires, and in determining the difference between the respondents in the variables obtained from the questionnaire, a Chi-square test was used, and a contingency table with frequencies and percentages was determined.
RESULTS
In this chapter, the results of research work that correspond to the set goals are presented. Below is the data obtained by statistical processing. By means of analyzes, the respondents were divided into three groups based on the type of body posture that statistically significantly differed. In the examined sample, respondents with right-sided scoliotic posture were the most present (χ 2 test=15,755; df=2; P<0,001). Respondents with the dominant right hand had significantly more often a right-handed scoliotic posture than those with dominant left hand (χ 2 test=6,253; df=2; P=0,044). Leftsided scoliotic posture was determined in 16 respondents, of which 12 (75.0%) were righthanded, 4 (25.0%) were left-handed. Normal body posture was shown by 34 subjects, of whom 31 (91.2%) had a dominant right hand, and 3 (8.8%) were left-handed respondents. Right-sided scoliotic posture was demonstrated in 48 respondents, consisting of 46 (95.8%) right-handed and 2 (4.2%) left-handed. There was no significant difference in the ratio of the player position relative to the type of posture (Monte Carlo method, P = 0.192). The number of years of training differed significantly between the types of scoliotic posture (F(2,97)=3,775; P=0,026). Posthoc tests showed a significant difference between right-sided and normal posture (Posthoc Tukey test, P = 0,026), where subjects with rightsided scoliotic posture had spent significantly more years training handball compared to normal posture.
The mean value of training years was 4,71 ± 1,5 years. The minimum number of years of training was 3, and the maximum number of years of training was 9 years. Type of posture 100,0% 100,0% 100,0% 100,0% 
DISCUSSION
Dominant right-handed respondents had a significantly higher incidence of right-sided scoliotic posture than those with dominant left hand (χ 2 test=6,253; df=2; P=0,044). Leftsided scoliotic posture was found in 16 subjects, out of which 12 (75,00%) right-handed, 4 (25,0%) were left-handed. 34 respondents show normal body posture, of whom 31 (91,2%) are the dominant right-handed respondents, and 3 (8,8%) of the respondents with left hand. Right-sided scoliotic posture was proven in 48 respondents, 46 (95,8%) right-handed and 2 (4,2%) left-handed. The conclusion is that persons with a dominant right hand have significantly more frequent right-sided skolioic posture compared to those with dominant left hand, where this difference is not found to be statistically significant. In the general population, almost 90% of the people are right-handed (Incel, Ceceli, Durukan, Erdem and Yorgancioglu, 2002) . Goldberg et al. (1990) found in right-handed respondents the connection between hand use and overcoming the right side of thoracic curve in adolescent idiopathic scoliosis. However, this connection was not confirmed in the left-handed children, it was found that the curvature direction of the spine in this group was randomly distributed. Hansgerd (1998) proved that sport in which specific stresses for the upper extremity are mostly single-sided, during growth can lead to changes in soft tissues and bones. The research conducted on professional tennis players showed hypertrophy of the upper arm bone on x-rays on the dominant hand, ie. the one that is more active in the sport. The difference in the cortical thickness of the bones of dominant and non-dominant hand is a response to exercise and increased physical effort (Jones, Priest, Hayes, Tichenor and Nagel, 1977) .
The ratio of the type of body posture with a player's position in handball showed that the highest number of players with right-sided scoliotic posture was in the left wing position (33,3%) and the lowest at the right wing (6,3%). The position with tha highest number of players with normal posture is the pivot (26,5%), and the lowesr on the right back position (5,9%). The left-sided scoliotic posture is the most common among the players in the right wing position (31,3%), and not even one in the goalkeeper position. A statistically significant difference has not been demonstrated. Previous studies have shown that players in particular positions differ significantly from one another in some morphological parameters, particularly in body height and subcutaneous fat tissue (Chinn, Priest and Kent 1974; Hansgerd, Andreas, Gerd and Alfried-Krupp, 1998; Sporis, Èanaki and Barisic, 2007; Pieper, 1997) . There were differences in body height between back and wing positions and the amount of body fat between the goalkeeper and other team players (Hansgerd, Andreas, Gerd and Alfried-Krupp, 1998; Pieper, 1997; Sporic, Èanaki and Barisic, 2007) .
All of the above can be the reason for this distribution of body posturea in the handball players. The study showed that the years of training were in a positive correlation with the length of the hand (Spearman's rho=0,288; P=0,004). The difference in the length of the arm was in a positive correlation with the difference in the length of the hand (Spearman's rho=0,317; P=0,001) as well as the difference in the upper arm circumference (Spearman's rho=0,304; P=0,002). The difference in the length of the hand was in a positive correlation with the difference in the upper arm circumference (Spearman's rho=0,523; P<0.001). Fingers are the smallest, lightest parts of the motor apparatus, therefore they are the parts that can easily divert power of a ball, but at the same time, controlling the ball over the fingers is especially important for the accuracy of the various shots in handball. Types of scoliotic posture vary considerably according to the years of training handball F(2,97)=3,775; P=0,026). The index of left and right arm symmetry in the observed sizes (arm length, hand length and upper arm circumference) did not prove to be a significant difference with regard to the types of body postures in the frontal plane.
CONCLUSION
In this research, it has been determined that the greatest number of players with a right-sided scoliotic posture is in the left wing position and the lowest in the right wing position, and that the pivot playing position is the position with the highest number of players with normal posture, and the right-back position with the lowest. It has also been found that left-sided scoliotic posture is most common among the players in the right wing position, and not even one in the goalkeeper position. There is a significant difference between right-sided and normal body posture, where right-sided posture respondents have spent significantly more time practicing handball compared to those with normal posture, suggesting that this sport can be associated with the appearance of a scoliotic posture.
